Pituitary and gonadal effects of GnRH (gonadotropin releasing hormone) analogues in two peripubertal female rat models.
Central precocious puberty is commonly treated by gonadotropin releasing hormone (GnRH) agonists. To compare modes of action and effectiveness of GnRH analogues and assess treatment combinations of agonistic (triptorelin) and antagonistic (cetrorelix acetate) GnRH analogues with established treatment, we used prepubertal 31-d-old ovariectomized female rats. Strongest inhibition of LH and FSH occurred after 2-d treatment with antagonist alone (LH 0.08 +/- 0.02 versus 3.2 +/- 0.56 ng/mL in controls; FSH 10.8 +/- 2.8 versus 44.2 +/- 5.0 ng/mL in controls, p < 0.001). Combined agonist/antagonist was second most effective of the treatments (after 5 d treatment, LH 0.52 +/- 0.15 versus 4.9 +/- 1.1 ng/mL in controls; p < 0.01). Pituitary gonadotropin subunit LHbeta mRNA levels were inhibited in all groups except controls, but pituitary GnRH receptor mRNA was stimulated by agonist yet unaffected by combined analogues. Explanted ovaries were incubated with either analogue, both 10-6 M. After 4 h, GnRH receptor mRNA levels were significantly reduced by antagonist but not agonist. To verify puberty-inhibiting effects of GnRH analogues, we used 26-d-old female rats with androgen-induced precocious puberty after injecting subcutaneously single 300 microg danazol on postnatal d 5. Single application of cetrorelix depot (cetrorelix embonate) reduced serum estradiol levels and pituitary LHbeta expression; GnRH receptor mRNA levels were down-regulated in the pituitary and ovary (p < 0.05). In androgen-induced precocious puberty model, single injection of antagonist effectively arrests premature hormonal activation and down-regulates pituitary and ovarian GnRH receptors. We conclude that GnRH analogue combination and especially antagonist alone treatment most directly suppress gonadotropin levels. This implies that early treatment gonadotropin flare-up associated with agonist treatment is avoidable.